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TITLE: 
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ad distribution of the 


PERIODICAL: Kolloidnyy ghurnal, V-« 


‘TEXT: The static and dynamic strengths of thre 
(vulcanizates without a filler) depend on (1) ¢ 
of the molecular chains, (2) type: concentration an 
vulcanized ponda, (3) secondary structures. The vulcanized bonds may be 


(a) covalent, (v) electrovalent, and (c) local and intramolecular. Since 
it was suggested tnat 
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where g is the polymer density, My is the average molecular weight between: ane 


the sites, My is the molecular weight of the monomer, 0 is the average of 
monomeric links per chain, a is the average interstitial chain segment 
length, T, i8 the strength of the polymer chain, and n, and n, are the 


numbers of cross links of different types. Weak bonds and ponds that are | 50 
easy to regroup (polysulfide; galt, and hydrogen bonds) promote the : 
dissipation of local overstress; the alignment of the principal chain, and 
the formation of crystalline domains. The strong c-C bonds back up the 

strength of the space lattice at high temperatures and significant strain. - 
The measurement of tensile strength was experimental proof of the proposéd - So 
formula. Natural rubber was vulcanized (1) with sulfur and diphenyl guaniding 
(polysulfide bonds 27 koal/mole) » (2) treated with Co gamma rays at 


room ees (lattice with C-C bonds “64 koal/mole) , (3) with sulfur es 
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The optimum tensile strengths were (1) “270 ke /om* at 
Ne = 348°1017 mi-1, (2)- 1280 ke/om2, Vo = 3e191019 


mi1, (3) 1340 kg/cm? 


peroxide, 
rmation amplitude 
bonds had the 
number of 
There are 11 figures 
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AUTHORS: Klauzen, N. A., and Dogadkin, B. A. 
TITLE: Spectroscopic study of ocis-trans-isomerization of rubber during te 


vulcanization 


PERIODICAL: Zavodskaya laboratoriya, v. 28, no. 4, 1962, 438-440 


TEXT; , The authors studied the change in infra-red spectra during vulcani- 
zation of natural rubber (I), polybutadiene rubber cv. (SKD) (II) contain- 

ing 80% cis-configurations, and polybutadiene rubber ©“. 7:°(SKBM) (III) . 
containing 65% trans-configurations. Vulcanization was conducted at 

143°C with sulfur in the presence of diphenyl guanidine. Results oktained 

for I: Already after 40 min heating (when only 2-2.5% sulfur was added), — 

the intensity of the 840 ow? ‘and 1130 ur hands decreased, and a new 965 

om bana became visible, the intensity of which increased with increasing 

amount of bound sulfur. At the same time, the intensity of the 1640 on™! De shat 
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band increased, which is oharacteristio of the stretching vibrations of ¢ 
atoms in trans-substituted ethylene groups. This suggests migration of the 
double bond from RR, C= CHR, groups with formation of R,CH=CHR, groups. 


Vulcanization of II caused a decrease of the 730 om”! band and an increase 
in intensity of the 965 om” band. It was calculated that only 25-30% of 


the double bonds of cis-configurations was converted to trans-configurationa 


No new bands were observed in III which contained trans-oonfigurations only 
These results indicate that the migration of double bonds and the conver- 
sion to trans-configuration are characteristic of the vulcanization of 
rubbers of very different types. Thus, the physicomechanical properties of 
vulcanizateg do not only depend on the type and density of the network but 
also on what part of the double bonds is converted from cis- to trans-oon- 
figuration. The present paper was read at the Conference on Spectroscopy, 
Gor'kiy, July 5-12, 1961. There are 3 figures and 5 non=Soviet references. 
fhe four most recent referenoes to English-language publications read as 
follows: H. E. Railsback, J. E. Hans, C. Re Wilder, Rub. World, 142, no.2 
67 (1960); ¥F. J, Linnig, J. E. Stewart. J. Res. Nat. Bur. Stand., 60, 
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TITLE: Reaction of ai-2-benzo-thiazyl disulfide with rubbers of 
aifferent structures 

PERIODICAL: Akademiya nauk sssk. Dokludy, V- 142, no. 4y 1962, 28-830 


TEXT: The reactivity of rubbers of aifferent s tructure (natural, putadiene- 
styrene (CKC ~30A(SKS-30A))s sodium-butadiene (food-ck B(SKB) ) and butadiere 
(CKKSKD)) rubber) toward thiobenzothiazolyl radicals 


x 


was studied. In the reaction with rubber these radicals absorb hydrogé:. 
from the rubber chain molecules. This leads to the formation of polymeric 
radicals and -mercaptovenzothiazole. A mixture of ai-2-benzothiazyl 
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disulfide and y-cyclohexyl-2-benzothiazol® sulfene amide served as 4 source 
of thiobenzothiazolyl radicals, since such a mixture yields more radicals 
than either component alone. it was found that at 140°C the thiobenzo- 
thiazolyl radicals strip off hydrogen neither from the cyclohexy amide 
groupings nor from the molecules of the solvent (xylene) they are, however, 
well capable of rubber dehydrogenation. The most intense dehydrogenation 
is observed in the sedium-butadiene rubber SKB. Only traces of 2-mercapte~ 
penzothiazole are formed in the case of natural and butadiene rubber SkD 
which has & 4-4 cis-stmcture- Natural rubber is not noticeably dehydroge- m4 
nated even when the experiment js conducted in vacuo. Butadiene-styrene 

rubber takes an intermediate position petween sg odium-butadiene end natural 
rubber. The aifference in the dehydrogenation rate of rubbers in the 
reaction with thiobenzothiazolyl radicals is connected with the exiszence 
of different carbon-hydrogen bonds. Tertiary C-H bonds are most easily 
dehydrogenated. This explains the data in Table 1 (quantity of formed 
o-mercaptovenzothiazole as dependent on the structure of the rubber usede 
The question whether the observed aifferent reactivity of the rubbers 
toward thiobenzothiazolyl radicals influences the rubber structuralizetion 
was also studied. pi-2-benzo-thiazy} disulfide served as radical source- 
The reaction of the accelerator with the rubber was carried out under the 


salt 
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quent recombination of 


A paper by B. A. Dogadkin and VY. 
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1, no. 1, 58 (1959)) is mentioned. There are 2 figures, 2 tables, and 7 
Soviet references. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
(Scientific Research Institute of the Tire Industry) 


PRESENTED: September 15, 1961, by A. A. Balandin, Academician 
SUBMITTED: September 13, 1961 A 


Table 1. Legend: (1) Rubber type; (2) structural formula; (3) number 

of double bonds in :position 4-1, %; (4) amount of 2-mercaptobenzothiazole 
formed (after a 60 minute continuous heating up to 140°C) in % of the 
initial disulfide; (5) SKB; (6)SKS-30A; (7) NK; (8) SKD; (9) traces. 
Table 2; Number of cross links formed in rubber SKB on heating with 5.0 
parts by weight of di-2-benzo-thiazyl disulfide. Legend: (1) Time of 
heating, minutes; (2) number of cross links N,°10'9, mi~!; (3) number of 
cross links per one H-atom absorbed from rubber; (4) number of H-atoms 
absorbed from rubber per cross link. 

Cara 4/5 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720005-2" 


"APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000410720005-2 


'/190/63/005/001 /005/020 
Reaction of polyethylene with ... B117/B186 


i or the experimental conditions with equal amounts of bound sulfur 

| (0.6-0.7 4). The maximum of swelling changes in the same way asin the 
| yveaction without accelerator, and remains unchanged after consumption of 

| the free sulfur. Conclusion; NBT and TNTD with a 1:4 ratio of sulfur 

' to polyethylene accelerate the principal processes taking place in this 

| system. However, the kinetic curves the maximum d4mount of bound sulfur 
and the degree of crosslinking all retain, the same character as in reac- 
| tions without accelerator. The accelerators investigated differ in 
behavior; MB? reacts with sulfur, which leads to inorease in content of 
sulfur radicals. TMTD decomposes into radicals which not only activate 


the sulfur but also dehydrogenate the saturated polymer. There are 
6 figures. 
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mi NDPA‘on NR was’ investigated. \yauconinatrio ‘determination of the aolecular = 
| weight’ showed. that ‘mastication and heat: treatment cause intensive degradae . 


’ + dropped rapidly. within: the “first 2-5 h 


Oe ee ee Te 


. dafter 60 min the molecular: weight, had dropped to the same value as without | 


at without addition: does not changs ‘the. vascoaitys-an addition of 5 parts by: 
. weight NDPA reduces the viscosity at: first “vapidly.and then more slowly; 
_. addition of, methyl=phenyl: triacene.in a quantity equimoleoular to NDPA 

-  geduces the.vigsoosity: ‘even within'the first 15 min. to: auch an extent that: i. 
Oe ‘subsequently no’ further ‘peduotion: takes. plac. The ‘NDPA effect ‘in mastica-.'. - 
“tion ds explained by its dé ompdsition. into, diphenyl nitrogen and nitrogen!) 
“1: onddoe, Nitrogen ‘oxide.aggregates with the polymer radicals. that formas. 
‘a. reguit of. the mechanical: action, stabilises the radicals and thus © oan 


_| the free NDPA radicals ‘are riot able to induce degradation, “In-solutions;s |. 
“however diphenyl nitrogen: and nitrogen. oxide have a degrading effect, © 2). 
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tion, of NR ‘which is not affooted by NDPA. On wastioation in Ar atmosphere 


the initial degradation was nore intensive ‘in: the presence of NDPA, but Ff 


inhibitor. - NDPA: had no effect: when. the. beat treatment was performed in Ar | 
atmosphere. If NDPA was: added, to a-toluenio solution of BR, the viscosity © 
. irs and then gradually for 7 days. 


Results of ‘teste with. NR solution.in argon:’: Heating of the HR solution 
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D204 
AUTHORS: Dogadkin, B., Hladenov, I, and Tutorskiy, I. 
TITLE: On the changes in carboxyl-containing butadiene- 


styrene rubbers and their mixtures with € -capro- 
lactam under the action of Y -rays 


PERIODIC AL: Referativnyy byulleten' Bolgarskoy nauchnoy litera- 
tury, Khimiya i khimicheskaya tekhnologiya, no. 2, 
1962, 6, abstract 102, God. Khim.-tekhnol. inst. 
6, 1960, book 1 and 2, 1961 (Dep. 1962), pp 51-63 
(Rus. and Eng. summaries) 


TEXT; Carboxyl-containing butadiene-styrene rubbers were 
¥ -irradiated from a Co®0 source with doses of 0.1 - 50 megardntgens. 
Losses of carboxylic groups were determined, particularly at low 
doses, ‘This process occurs as a result of a complex structurization 
mechanism which is also accompanied by some destruction. A linear 
relation exists between the amount of carboxylic groups lost and the 
radiochemical yield. During the irradiation of a mixture of carboxy- 
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Late rubber with €-caprolactam, addition of the € -caprolactam to 
the rubber is observed (along the bonded nitrogen). The plot of the 
amount of caprolactam added on at various doses of radiation exhibits 
amoaximum. ‘his is ascribed to destruction of bonded € -caprolac- 
tam, with evolution of nitrogen.’ 

/-abstracter's note: Complete translation_/ 
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OREKHOV, 8.V., DOGADKIN, BeAey ZAKHAROV, N.D. 


Covulcanization of various polymers in the production of rubber and the non- 
uniformity of vulcanizates based on different rubber ecmbinations. 


Report submitted for the hth Scientific research conference on the chemistry 
and technology of synthetic and natural rubber, Yaroslavl, 1962 
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.. BERLIN, R.L.3 DOGADKIN, B,A.; ZACHESOVA, G.N.; KOROTKOVA, A.A.; LINICHENKO, 
- '"" A.I.3 SHOKHIN, 2A. 


Manufacture of spongy "goods from Jatex using water dispersions of 
rubber, Kauchii rez. 21 no.8slhyl6 Ag ‘62, (MIRA 1635) 


1, Neuchno-issledovatel'skiy institut resinovykh i latekbpykh\ 
isdeliy 1 Narchno-issledovatel'skiy institut shinnoy promyshiennosti. 
(Rubber goods) 
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KOZLOV, P.V., otv. red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A., red.; 
DOLGOPLOSK, V.A., red.3 YENIKOLOPYAN, N.S., red.; KARGIN, 
Vi A. red. ; KOLESNIKOV, G.S., red.; KOROTKOV, A.A., reds 
KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV, S.S. 
red.; MIKHAYLOV, N. Ve, red.3 PASYNSKIY, A.G., red.; 
SLONIMSKIY, G.L., red.; SMIRNOV, V.S., red.; ” PSVETKOV, V.N., 
red. 5 FREYMAN-KRUPENSKIY, D.A., tekhn. red. 


[Adhesion of polymers] Adgeziia polimerov; sbornik statei. 
Moskva, Izd-vo AN SSSR, 1963. 142 p. (MIRA 16:10) 
(Polymers) (Adhesion) 
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[Heterochain high-molecular weight compounds] Geterotsepnye 
vysokomolekuliarnye soedineniia; sbornik statei. eee 
Izd-vo "Nauka," 1963. 246 p. (MIRA 17:3 
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[Carbochain high-molecular weight compounds } Karbotsepnye 
vysokomolekuliarnye soedineniia; sbornik statei. Moskva, 
Izd-vo AN SSSR, 1963. 287 p. (MIRA 17:1) 
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_DOGADKIN, B.A.; DONTSOV, A.A. 


Reaction of polyethylene with sulfur in the presence of 
mereaptobensothiazole and tetramethylthiuram disulfide, 
Vysokom.soed. 5 no.ls39—43 Ja '63, (MIRA 1621) 


1, Moskovakiy institut tonkoy khimicheskoy tekhnologii im. M.V. 
Lomonosove. 
(Polyethylene} (Sulfur) (Benzothiazole)  (Thiuram disulfide) 
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HELYATSKAYA, O.Nes DOGADKIN, Beda; DOBROMYSLOVA, A.V.3 TOMILINA, L.A. 


Prevuloanization (scorching) of rubber compounds. Part 33 Effect 
of vulcanization inhibitors on structural changes in rubbers 
during mastication and heating. Vysokom.soed. 5 N0>22164-170 

F '63. (MIRA 1632) 


1. Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni 
Lomonosovae 


(Waleanization) (Rubber--Analysis) 
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"AUTHORS: putorskiyy I+ Aes ‘Markov, Vs Ves Pomina, be Pes 
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ABSTRACT: The effect of temperature, polymer type, and filler on the-magnitude — 
of electric charges produced during miltiple deformation in the compression of 

- vulcanizates has been studied by.means of the two apparatus whose diagrams are 

- ghown in Fig. 1 of the Enclosure. ‘In apparatus I, [maximum] deformation is con- 
stant (condition 1), and the charge is determined by measurement of peek voltege 
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. at the lower electrode, In apparatus IT deformation is conducted under constant 
- lead (condition 2} and the charge generated during one cycle is first emplified 4 
end then computed, gine experiments were conducted with lithium butediene (SKBM) \ 
_ or nitrile (SKN-18,)SKH-26, SKN-40) rubbers having an identical degree of cross- 
_ linking, The effects of polymer type and temperature are presented in the form 
| of plots, shown in Figs. 2 and 3, ‘The charges are maximim under condition l.et. | 
’ temperatures somewhat below and under condition 2, somewhat above the glass tran | 
- gition temperatures, In channel black-loaded vulcanizates the charges are mini~ | 
, tum for black contents. corresponding to maximum development of a continuous car- |; 
bon bleck conductive structure. Discussion of the results indicates that charges | 
are produced both owing to innér orientation polarization and to outer-surface 
: charge buiidup. The effect of electric char on the fatigue strength of care | 
‘ ‘bon black-loaded batedi one styecne Kath) atural, 1,!-cis-polyisoprene!(SKT), | 
' and carboxylated (SKS-30-1) rubberWulcanizates was studied with incised speci- 
‘| mens, which were subjected to bending-torsion tests on the Reznikovskiy machine. |_ 
' Fatigue strength was lowered by charges produced during the deformation of the i 
- vulcanizates, This phenomenon is considered to be the result of the generation | 
of voltages which can activate both oxidation and degradation and of the rearrange-_ 
' ment of vulcanization linkages. The fatigue strength of carbon black yulcanizates | 
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ABSTRACT: The covulcanization of nairit with butadiene-styrene (SKS-30) and | 
butadiene-nitrile rubbers (SKN-18 and SKN-26) was studied. As a preliminary step, 
' the compatibility of these rubbers was investigated by three methods. Tho first | 
' ‘method consisted of mixing 205% and 5.0s chloroform solutions of the rubbers, i 
‘allowing them to stand up to 6 months, then recording their tendency to separate out. | 
Secondly, measurements were made of the optical density of various mixtures of | 
chloroform solutions of. the rubberse The third method determined the tensile 
es soni be of nonvulcanised plasticized rubber mixtures containing 50% lLampblack, 
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three methods. It was found that an optimum vulcanization systen 
for a mixture of two rubbers cannot be prepared by just putting 
together the ingredients which show the best performance in each, 
since they do not necessarily cross-link and bind the structure i 
of one rubber to that of the other. Thus, it was found that in | 
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‘The system nairit + SKN-18 proved to be the most compatible by all a 
j 
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the case of nairit + SKN-18 the use of metal oxides and sulfur 

was rather harmful, yielding poor quality vulcanizates, while the 
incorporation of thiuram and metal oxides without sulfur was 
beneficial, This was in accord with the finding that in the absence | 
of sulfur, the optimum vulcanization time was the same for a com- i 
pound on a nairit base and for one on an SKN-18 base, The importance! 
of synchronization of the rate of vulcanization of each rubber 
component in order to obtain vulcanizates with optimum properties, os 
is stressed. Orig. art. has: 4 figures and 1 table. ee 
| 
! 


ASSOCIATION: Yaroslavskiy tekhnologicheskiy {institut (Yaroslav 
Technological Institute); Moskovakiy institut tonkoy khimicheskoy 
tekhnologii im. M. V. Lomonosova (Moscow Institute of Fine Chemical , 
Technology); Yaroslavakiy zavod reginovy*kh tekhnicheskikh izdeliy 


Card 2/3 : wees see 


ES 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720005-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720005-2 


I~ erect teetee eee = 
| 


ACCESSION NR: AP4026364 


(Yaroslav Plant of Rubber Technical Products) 


| SUBMITTED: 00 ese Be mea DATE ACQt 17Apr64 ENCL: 00 


SUB CODE: G0, MT = =: NO REF sovt 009 = OTHER: 001 


of 


4 
ad 
; 


sas a ees A RUT Ne Beever TE 


= | 

: 7 : i Eis 
[Gait 3/3 i 
iat Be Pasta peated deal Nanas Tie 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720005-2" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000410720005-2 


. pod & RP KiN YE Fe. 3 
_ £°27560-65 euG(4)/ExT(n)/BPF(o)/EPF(n)-2/2PR/EMP(3)/T/EvACh)/EWA(1) — Pe=i/ 
_ ” Proh/Pa-l/Pob/Pueh G0/RM oe 
ACCESSION NR: AP4049784 Ps $/0138/64/000/011/0028/0033 
AUTHOR: Kaplunoy, M Ya. ; Khozak, 'V. K.; Kozlov, V.T.; Sobolov, V. 5.; Tarasoyaa. 


Z. Nat Rorlsoy, Vu A; Karpov, Vv. Le Dogadidn, B. A. 
TITLE: Taormoradiation vulcanization of tires X4 


. - 4 

SGiRCE; Kauchuk i rezina, no. 11,1964, 28-33 . 
i Soe 

TOPIC TAGS: thermoradiation vulcanization, rubbor structure, sulfur vulcanization, tire 

wear, thermal aging fo ; 

_ ABSTRACT: The effectivencss of the mothod of thermoradiation vulcanization was investi- © 
gated from the point of view of increasing the quality of the tires. The radiation unit con- 
sisted of 18 spent, hoat-Iiborating elements from an atomic reactor. The total activity ‘ 
amounted to 76,000 gram-equivalonts of radium. Not moro than six 6,60-16 tires could 
be treated at one mo in a cylindrical vat with a hermotically closed covor. The tires had 
a reduced content of vulcanizing agent; one contained a sonsitizer of radiation structuring- 
hoxachlorethane, Irradiation was in an argon medium at 0.36 atm pressure. Tho tempor- 
atura did not exceed 40C. Radiation doses amounted to 5, 9, 13, and 20 Mrad. Tho re- 
sulting vulcanizate had the opimum relationship of crosslinks of the type -C-C- and . 
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-C-Sx-C. The destructive processes 38 well as processes of oxidation and trans-isomori- 
zation wore loss than during sulfur and radiation vulcanization. Tho rolative content of 
_rupvor in the "activo" portion of the vulcanization notwork wis high. The rubbors had 1s 
‘much highor olasticity and strength, as woll a8 increased rosistance to thormal aging and 
‘wear. Accclorated road tests showed 15-20% greater wear resistanco than standard bivohs 
“Tho relationship botween structurization and destruction was determined by A. S. Ly*kin, 
N. D.: Stepanov, V. Yo. Losnichiy and L. M. Dunayev (momber of NIFKh}) took part in 
sotting up the apparatus. The dosign of the aaaaraeis was devoloped undor the quidance of 
G. N. Lisov (mambor of NIFKhI). Measuromants of radioactivity and dosimotry wore 
carriod out by A. G. Vasil'yov and V. Ye. Drozdova (mambor of NIFKh]), The TsZL 
MShZ took part in jaanulacturing the fires. Orig. art, has: 5 figures and 4 tables. 
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system, refractive index, polymer association, apparent molecular 
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) in 
the polystyrene-polyisobutylene-toluene ‘system ‘in which the sefrac- 
tive indices of the polyisobutylene (M = 1.2 x 10°) and toluene 
are equal provided new proof of the increased degree of association 
of one. polymer upon the addition of a second polymer. Optical den- 
sities of the solutions illuminated with monochromatic light of 
5460 and 4360A were measured on the FEKN-56 photoelectric nephelo- 
ae, ag, Wa association of polystyrene, i.e., the apparent molecular 
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_, Weight, and the asymmetry of the scattering increased and the second 
. | virial coefficient diminished on addition of the optically invisible 
polyisobutylene. Quantitative measurements of the degree of 
association are possible only on double extrapolation of the light 
scattering to zero angle and zero concentration. On changing in 
concentration a mixture of two polymers may pass from a true solu- 
tion to a rapidly Separating emulsion via a stable intermediate 
colloid state. For a 1:1 mixture of polystyrene and polyisobutylene 
the true solution exists up to a concentration of 0.7 pm. of the 
mixed polymers per 100 ml. toluene, and the emulsion separates when 
ithe concentration exceeds about 1.2 em./100 ml. "The authors 
sincerely thank V.E. Eskin for participation in evaluating the 


; results and I.M. Bel'govsk for permitting work on the photoelectric 
inephelometer." Orig. art. has: 5 figures and 1 table. 
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